G AN GABLE ELECTRICAL UNIT 

ELbMTaaaiosus 

Cross-Reference to Related Application 

This application claims the benefit of U.S. Provisional Application No. 
60/317,304, filed September 5, 2001. 

Field of the Invention 

The claimed invention relates to electrical equipment. In particular, the invention 
relates to gangable electrical units which are positioned adjacent other electrical outlet 
units for the installation of electrical components therein. 

Background 

Electrical outlets for powering electrical equipment are installed in electrical boxes 
within the walls of structures. Electrical outlets typically have a voltage output of 120 
volts, for a standard electrical outlet, but can have higher outputs depending upon the 
output requirement. Such outlets are typically referred to as high voltage outlets. 
Electrical codes generally require an enclosed box for high voltage outlets. Standard 
electrical boxes may be any number of gangs, such as single, double, triple, etc. Electrical 
boxes are configured for installation to a wall stud during construction or remodeling. 

Low voltage outlets have become increasingly necessary for installation in wall 
structures. Low voltage outlets are used for low voltage communication electrical 
equipment, such as telephone and cable, among others. Electrical codes generally do not 
require an enclosed receptacle for low voltage outlets. 

It has become commonplace to install electrical outlets in close proximity to cable 
and phone lines, and often at numerous places within a single room. "Smart" homes often 
utilize equipment or appliances that require access to both a high voltage outlet and a low 
voltage outlet. 

Summary 

The claimed invention is a gangable electrical unit for positioning an electrical 
component beside an electrical outlet box. The gangable electrical unit includes a bracket 
and means for mounting the wall structure of the bracket on a wall of an electrical outlet 
box. The bracket structure includes a wall structure that defines a front opening. 
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In one embodiment, the gangable electrical unit also includes a stop extending 
outwardly from the wall structure of the bracket. The stop includes a weakened portion 
positioned between the stop and the wall structure. The stop is configured to be broken 
away from the wall structure of the bracket with the application of a force sufficient to 
5 break the weakened portion. The weakened portion may include a plurality of 
perforations. 

The wall structure of the bracket may include a top wall, a bottom wall, and an 
attachment side wall, with corners formed between the top and bottom walls and the 
attachment side wall. The corners are radiused in order to provide a gap for accepting a 
%10 fastener head when the wall bracket is coupled to an electrical outlet box. 
© In another embodiment, the means for mounting the wall structure of the bracket 

fy on a wall of an electrical outlet box includes a clip. The clip is extends outwardly from the 
fn wall structure of the bracket. The clip is configured to engage a wall of an electrical 
Ui outlet box. The clip may be configured to wrap around and grasp a front edge of a wall of 
Mi 15 an electrical outlet box. The clip may be resilient. In addition, two clips may be provided 
[7 that are spaced apart from one another. 

W The clip may be L-shaped, with a first leg of the L-shaped clip being attached to 

the wall structure of the bracket and extending perpendicularly away from the wall 
structure. The second leg of the L-shaped clip extends perpendicularly away from the first 

20 leg of the clip. This second leg is configured to engage an inner surface of a wall of an 
electrical outlet box. The second leg of the L-shaped clip may include a recess positioned 
at a point along the length of the second leg, and an appendage extends inwardly on one 
side of the recess at an angle relative to the remainder of the second leg, with the recess 
acting as a hinge. The appendage is configured for resiliently abutting an inner surface of 

25 a wall of an electrical outlet box. The second leg may also include a self-centering 

protrusion for centering the gangable electrical unit on an electrical outlet box unit. The 
self-centering protrusion is configured to abut a wall of the electrical outlet box unit. 

An adhering element may be coupled to the wall structure of the bracket. The 
adhering element is positioned to adhere the bracket to a wall of an electrical outlet box. 

30 The wall structure of the bracket includes a top wall, a bottom wall, an attachment 

side wall, and an open back. The clips and the adhering element are associated with the 
attachment side wall and together adjoin the bracket to an electrical outlet box. 

In another embodiment, the means for mounting the wall structure of the bracket 
on a wall of an electrical outlet box includes an adhering element associated with the wall 
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structure of the bracket on an outer surface thereof The adhering element is positioned to 
engage a wall of an electrical outlet box. 

The wall structure of the bracket may include a top wall, a bottom wall, an 
attachment side wall, and an open back, with the adhering element being attached to the 
attachment side wall. Alternatively, the wall structure of the bracket may include three 
walls that partially surround the front opening. One of the walls of the bracket may be a 
partial side wall. The partial side wall has a front edge that is spaced from the front 
opening to define an opening in the partial side wall. The adhering element may be 
positioned on the partial side wall. Further, the wall structure of the bracket may include a 
partial side wall, only a portion of which extends to the front opening. A pair of clips may 
extend outwardly from the front opening of the bracket from the partial side wall. The 
clips may be configured to engage a wall structure of an electrical outlet box. 

In another embodiment of the claimed invention, a gangable electrical unit is 
provided for positioning an electrical component beside an electrical outlet box. The 
gangable electrical unit includes a bracket having a wall structure that defines a front 
opening, and a clip. The clip is associated with the wall structure and extends outwardly 
from the wall structure of the bracket. The clip is configured to engage a wall of an 
electrical outlet box. 

The clip may include a self-centering portion for centering the bracket on an 
electrical outlet box. The self-centering portion is a protrusion that extends from the clip. 
The protrusion is configured to abut a wall of an electrical outlet box. 

A stop may extend outwardly from the wall structure of the bracket. The stop 
includes a weakened portion positioned between the stop and the wall structure. The top 
is configured to be broken away from the wall structure with the application of a force 
sufficient to break the weakened portion. 

In a further embodiment, a gangable electrical unit is provided for positioning an 
electrical component beside an electrical outlet box. The unit includes a bracket having a 
wall structure that defines a front opening, and an adhering element. The adhering 
element is attached to the wall structure of the bracket and positioned for adhering the 
bracket to a wall of an electrical outlet box. 

The gangable electrical unit may also include a stop extending outwardly from the 
wall structure of the bracket. The stop includes a weakened portion positioned between 
the stop and the wall structure. The stop is configured to be broken away from the wall 
structure with the application of a force sufficient to break the weakened portion. 
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An alternative embodiment is a ganged electrical outlet box assembly that includes 
a gangable electrical unit having a clip and an electrical outlet box. The electrical outlet 
box has a wall for contacting the gangable electrical unit, and the gangable electrical unit 
is attached to the electrical outlet box by the clip. The electrical outlet box has a wall 
structure that defines an outer periphery. When the electrical outlet box is adjoined to the 
gangable electrical unit, the ganged assembly has a continuous, rectangular outer 
periphery at the front openings. In addition, an adhering element is positioned on the wall 
structure of the ganged electrical unit and positioned to engage the wall of the electrical 
outlet box. 

Another embodiment of the invention is a ganged electrical outlet box assembly 
that includes a gangable electrical unit having an adhering element and an electrical outlet 
box. The electrical outlet box has a four-sided wall structure that defines a front opening. 
The electrical outlet box wall structure has an outer periphery and an interior. The interior 
is for receiving an electrical component, with the gangable electrical unit being attached to 
the electrical outlet box by the adhering element. The adhering element may be an 
adhesive, a double-sided adhesive tape, a putty, or a hook and loop tape. 

An alternative embodiment of the claimed invention is an apparatus that includes a 
bracket structure having a three-sided front edge, a routing portion, and a clip portion. 
The routing portion is configured to route a low voltage electrical line. The clip portion is 
configured to engage a high voltage electrical box to support the bracket structure in a 
position in which the electrical box and three-sided front edge together define a four-sided 
opening for access to a low voltage electrical line at the routing portion. 

The front edge, routing portion, and clip portion of the bracket structure are 
portions of a one-piece plastic part. 

The clip portion of the bracket structure may include a pair of clips that are located 
at opposite ends of the three-sided front edge. The clip portion is configured to deflect 
elastically into a stressed condition upon movement into engagement with the electrical 
box. The clip portion can exert a spring force that restrains movement of the bracket 
structure out of position. 

The bracket structure has a top wall, a bottom wall, and a free side wall which 
together define three sides of the bracket structure that extend rearwardly from the front 
edge. In addition, the bracket structure includes an attachment side wall that defines a 
fourth side of the bracket structure with a front edge. Part of the front edge is spaced 
rearwardly from the three-sided front edge. The attachment side wall may be configured 
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to overlie an adjacent side wall of the electrical box when the bracket structure is in 
position. 

The bracket structure may also include an adhesive element positioned on the 
attachment side wall The attachment side wall can be adhesively attached to the side wall 
5 of the electrical box. The apparatus may also include a low voltage electrical line routed 
by said routing portion of the bracket structure and a high voltage electrical box upon 
which the bracket structure is supported in position by the clip portion. The routing 
portion may define a first size hole and include a break-away portion defining a second 
size hole that is larger than the first size hole. The break-away portion may be broken 
yfj 10 away to define the second size hole. 

In yet another embodiment, an electrical unit is provided for coupling to a stud. 
^ The electrical unit includes a bracket having a wall structure that defines a front opening. 
HI A mounting member is coupled to the wall structure for mounting the wall structure to a 

5 stud. A stop is coupled to the wall structure of the bracket along a weakened portion that 

H 15 is positioned between the stop and the wall structure. The stop is configured to be broken 
ijl away from the wall structure of the bracket with the application of a force sufficient to 

Jir break the weakened portion. 

Brief Description of the Drawing Figures 
20 Fig. 1 is a front perspective view of an embodiment of the gangable electrical unit 

of the claimed invention; 

Fig. 2 is a front view of the unit shown in Fig. 1; 

Fig. 3 is an expanded view of the portion 3-3 of Fig. 2 depicting an attachment 
mechanism utilized to attach the unit to another electrical unit; 
25 Fig. 4 is a top view of the unit shown in Fig. 1 ; 

Fig. 5 is a left side view of the unit shown in Fig. 1; 

Fig. 6 is a left side view of an alternative embodiment of the unit similar to that 
shown in Fig. 5 and further including an adhesive strip positioned on a wall of the unit; 
Fig. 7 is a front perspective view of an alternative embodiment of a gangable 
30 electrical unit showing a break-away drywall stop; and 

Fig. 8 is a front view of a ganged electrical outlet box showing the gangable 
electrical unit positioned adjacent an electrical outlet box. 



CL-615366v4 



Detailed Description 

A gangable electrical unit 10, or add-on unit, is shown alone in Figs. 1-6 and in 
conjunction with an electrical outlet box 70 in Fig. 8. The gangable unit 10 is used to 
gang an additional electrical unit 10 to another electrical unit 70 in order to create 
5 additional receptacles in the same general location. The gangable unit 10 may be attached 
to any type of electrical unit, including a single gang electrical box (as shown in Fig. 8), a 
double gang electrical box, a dual voltage electrical box, or other types of electrical units. 

A single gangable unit 10 is shown joined to a single gang electrical unit in Fig. 8 
to form a ganged electrical unit 100. Additional gangable units may also be joined to the 
O 10 gangable unit 10 in order to form multiple ganged assemblies. For instance, in Fig. 8, an 
S additional gangable unit may be added to the free side of the gangable unit 1 0. The 
J gangable unit 1 0 is preferably configured such that when it is adj oined to another unit, a 
5 standard gang unit is created. For instance, if a single gang gangable unit 10 is attached to 
HI a single gang electrical unit 70, the combination will form a double gang unit which may 
3 1 5 be covered by a standard double gang wall plate. In addition, while the gangable unit 10 is 
U, depicted herein as a single gang, it may be other size gangs. 

fz Referring to Fig. 1, the gangable electrical unit 10 is a bracket. The bracket has a 

P substantially rectangular opening defining four walls, including a top wall 12, a bottom 
*" wall 14, an attachment side wall 16, and a free side wall 18. The top wall 12, bottom wall 
20 14, and free side wall 1 8 each have front edges which define the front face 20 of the 

gangable unit 10. A part of the attachment side wall 16 does not extend to the front face 
20 and is, instead, spaced from the front face 20 to define an opening 22 on the attachment 
side wall 16. The opening is positioned in the attachment side wall 16 such that only part 
of the attachment side wall 16 extends to the front face 20. In an alternative embodiment 
25 (not shown), the attachment side wall may entirely extend to the front face. 

As shown in Figs. 1-3, a pair of clips 30 are attached to the portion of the 
attachment side wall 16 that extends to the front face 30. and are utilized to attach the 
gangable unit 10 to another unit 70, such as a low voltage, high voltage (as shown in Fig. 
8), or dual voltage unit. The clips 30 are preferably coupled to the attachment side wall 16 
30 adjacent the top 12 and bottom 14 walls and are configured to mate with another electrical 
unit 70. The clips 30 are configured for stand alone attachment of the gangable unit 10 to 
the adjoining electrical unit 70. No other attachment mechanisms are needed to firmly 
engage the gangable unit 10 with the adjoining unit 70. While the clips 30 are shown 
connected to the attachment side wall 16, they may, alternatively, be attached to the top 
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and bottom walls for engaging another unit 70 that is positioned adjacent the attachment 
side wall 16. 

Referring to Figs. 3 and 4, the clips 30 are preferably L-shaped. A first leg of the L 
32 extends perpendicular to and outwardly from the attachment side wall 16, parallel to 
5 and slightly spaced from the front face 20. The second leg of the L 34 is attached to the 
outward end 36 of the first leg of the L 32 and extends perpendicularly to the first leg 34 
rearwardly and along a plane that is parallel to the attachment side wall 16. The second 
leg 34 includes an inwardly protruding part 40 and an outwardly protruding part 37. The 
first and second legs 32, 34 wrap around the side wall 72 of an adjoining electrical unit 70 
y 10 such that the first leg 32 extends over the front face 78 of the adjoining unit 70 and the 
€1 second leg 34 abuts an inner surface 76 of the adjoining unit 70. 

pi The second leg 34 of the L-shaped clip 30 includes a recess 38 on the inner surface 

ft; of the inwardly protruding part or appendage 40. Appendage 40 extends at an angle A 
Hi relative to the plane of the second leg 34. The recess 38 is positioned at a point along the 
jy, 15 length of the second leg 34, and the appendage 40 is positioned adjacent the recess 38 at 
jj** 8 the free end of the second leg. The appendage 40 is angled such that it directly abuts an 
yj inner surface 76 of the side wall 72 of an adjoining unit 70 when the gangable unit 1 0 is 

?T positioned adjacent another unit 70. The L-shaped clip 30 is resilient or spring loaded 

such that it can deform or flex slightly to firmly engage with an internal side wall 72 of an 
20 adjoining unit 70. The recess 38 in the second leg 34 defines a hinge for a greater amount 
of deformation or flex between the main body of the second leg 34 and the appendage 40 
of the second leg 34, as shown in Fig. 8 where the clips are deformed to engage the inner 
walls 72 of the adjoining unit 70. 

The outwardly protruding part 37 is configured to abut the top and bottom walls of 
25 an adjoining unit. The outwardly protruding part 37 is preferably dimensioned to abut the 
wall of an adjoining part and may, at times, create an interference fit. An interference fit 
is possible due to the resiliency of clip 30. Outwardly protruding part 37 provides a self- 
centering function in that when the gangable electrical unit 10 is joined to an adjoining 
electrical box 70, such that clips 30 engage a wall of box 70, the outwardly protruding 
30 parts 37 either directly or substantially abut the top and bottom walls of adjoining unit. 

As a result, the gangable electrical unit is inherently centered without the need to manually 
center the unit 1 0 on the box 70. While protruding parts 37 are shown in the figures to be 
rectangular-shaped, they may be other shapes, such as wedge-shaped or triangular. A 
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wedge or triangular shape may add additional resilience to the part to assist in the creation 
of interference fits, or when the size of the adjoining unit varies. 

The first leg 32 of the L-shaped clip 30 is configured so that when the clip 30 
wraps around the wall 72 of an adjoining unit 70, as shown in Fig. 8, the underside of leg 
5 32 will abut the front face 78 of the adjoining unit 70. The abutting relationship between 
the leg 32 and the wall 72 allows the face 20 of the gangable unit 10 to align with the face 
78 of the adjoining unit 70. First leg 32 has a thickness that is sufficient to maintain the 
stability of the clip 30, so that clip 30 may bend or deflect as necessary to grab wall 70. 
First leg 32 is sufficiently thin, however, to allow a standard cover plate (not shown) to be 
C 10 positioned over the gangable unit 10 and adjoining unit 70. A cover plate may be 
S connected to the units 10, 70 via mounting bosses 42. First leg 32 is sufficiently thin so 
JJ? that it does not interfere with placement of a cover plate over the units 1 0, 70. 
fll The gangable unit 10 includes a pair of mounting bosses 42 that are connected to 

m the top 12 and bottom 14 walls, respectively. The mounting bosses 42, as shown, extend 

15 inwardly into the interior 26 of the gangable unit 10 and are utilized for connecting an 
h* electrical component (not shown) to the gangable unit 10. Each mounting boss 42 may 
u\ extend to the plane of the front face 36 of the bracket 10, as shown in Fig. 1, and 
O preferably extends inwardly from the front face 36 to a distance spaced from the front face 
36. Each mounting boss 42 is configured for receiving a fastener, such as a screw (not 
20 shown). Other types of mounting bosses may be utilized as known by those of skill in the 
art. While the mounting bosses 42 are shown extending inwardly, other types of mounting 
bosses may also be utilized with several embodiments of the invention, including bosses 
that extend outwardly. 

Referring to Figs. 1, 2, 4, and 7, a stop or ledge 24 preferably extends outwardly 
25 and substantially perpendicularly from the free side wall 18 of the gangable unit 10. The 
stop 24 is substantially planar and extends along a portion of the length of the free side 
wall 18. The stop 24 is positioned a distance from the front face 20 of the gangable unit 
10 that is equivalent to the thickness of a sheet of drywall or wall board. A sheet of 
drywall may be positioned over the stop 24 such that the front face 20 of the unit is flush 
30 with the outer surface of the sheet of drywall or wall board (not shown). The stop 24 may 
be configured differently, as known by those of skill in the art, or may be entirely 
excluded, if so desired. For instance, an alternative embodiment of the drywall stop 24 is 
shown in Figs. 7 and 8 as including a plurality of perforations 25. The stop 24 shown in 
Figs. 7 and 8 is a breakaway stop because it may be broken away from the remainder of 
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bracket 10 with the application of a sufficient level of force. The perforations 25 are 
utilized to weaken the connection between the bracket 1 0 and the stop 24. It may be 
desirable to break off the stop 24 when the bracket 10 is being inserted into a pre-existing 
wall, where drywall or other wall board is already installed and an opening has been cut 
5 for the bracket 10 and/or another electrical unit 70. 

As shown in Figs. 1, 2, 5, 6, and 8, a pair of ribs 44 extend outwardly and from the 
exterior surface of the attachment side wall 16 along at least a portion of the length of the 
attachment side wall 16. The ribs 44 are utilized to position the gangable electrical unit 10 
against a side wall 72 of an adjoining electrical unit 70 in square relationship. 
JJ 10 Referring to Figs. 1 and 5, the top 12 and bottom 14 walls of the gangable unit 10 

^ extend rearwardly. At a position spaced from the front face 20, the top and bottom walls 
\U 12, 14 may bend outwardly in a splayed manner. Alternatively, the top and bottom walls 

Ipj 12, 14 are arranged perpendicularly to the front face 20 of the unit 10. The top and bottom 

^ walls include a circular opening 46 for connecting to a male electrical non-metallic tubing 

15 (ENT) connector (not shown). Alternatively, these circular openings 46 may be used for 
, the direct routing of cable into the interior 26 of the gangable unit 10. While circular 

Jf openings 46 are shown on the walls 72, other shaped openings may alternatively be 

& utilized. Openings 46 may include knock -out portions, i.e., that break away with the 

application a sufficient force, around openings 46. In this configuration, a first size 
20 opening 46 is formed in the walls and a larger second size opening (not shown) may be 
formed in the walls by breaking the break away portions. In addition, knock-out panels 
that break away to reveal an opening may be used instead of preformed openings. 

An alternative embodiment of the claimed invention is shown in Fig. 6, which 
shows an adhesive strip 48 positioned on the exterior surface of the attachment side wall 
25 16. The adhesive strip 48 provides stand alone attachment of the gangable unit 10 to an 

adjoining electrical unit 70. The adhesive strip 48 is preferably configured to mate with an 
abutting side wall 72 of an adjoining electrical unit 70 to firmly hold the gangable unit 10 
to the abutting side wall. The adhesive strip 48 may be used in addition to the clips 30, or 
may be used instead of the clips 30. 
30 The adhesive strip 48 may be double-sided tape such that one side is adhered to the 

gangable unit 10 attachment side wall 16 and the other side faces outwardly for 
engagement with another unit. A protective, removable strip may be applied to the 
outwardly facing part of the adhesive strip 48. This removable strip may be removed to 
expose the adhesive surface of the strip 48 for application to an adjoining unit 70. Other 
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types of adhering elements may also be utilized and are believed to be within the scope of 
the claims, such as glue, spray adhesive, hook and loop (such as Velcro), putty, and other 
types of adhering elements. When hook and loop materials are utilized, the hook layer is 
adhered to the gangable unit 10 and the loop layer is applied to the side wall 72 of the 
5 electrical unit 70, or vice versa. 

Referring to Fig. 8, the gangable unit 10 may be positioned adjacent another 
electrical outlet box 70, such as the single gang unit shown in Fig. 8. The single gang unit 
70 includes one gang into which electrical components, such as electrical receptacles, may 
be installed. A pair of mounting members 82 are shown attached to the top 84 and bottom 
S3 10 86 walls of the single gang unit 70 and are positioned such that one side of the single gang 
unit 70 may be attached to a stud. The mounting members 82 include a plurality of 
channels through which nails 88, screws, or other fasteners may be inserted. The fasteners 

i y 

P may then be nailed, screwed, or otherwise attached to the side of a stud to attach the single 
m gang unit 70 to the stud (not shown). Other types of mounting members may also be 

j\ 1 5 utilized, as known by those of skill in the art. 

M* The single gang unit 70 includes a free side wall 72, which is not positioned 

i,s adjacent a stud during installation. As shown in the embodiment of Fig. 8, the gangable 

W electrical unit 10 is positionable adjacent the free side wall 72 of the single gang unit 70 

such that the flange or stop 24 on the single gang unit 70 extends into the interior 26 of the 
20 gangable unit 10. The flange or stop 24 on the free side wall 72 is utilized for the same 
purpose as the stop 24 on the gangable unit 10. As is evident, the opening 22 in the 
attachment side wall 16 must be sufficiently sized to accept the stop 24 of the electrical 
unit 70, or any other members that extend outwardly from the side wall 72 of the electrical 
unit 70. The ribs 44 that extend along the length of the attachment side wall 16 abut an 
25 exterior surface of free side wall 72 of the adjoining unit 70. 

As shown in Fig. 8, the front face 20 of the gangable unit 10 preferably is coplanar 
with the plane of the front face 78 of the adjoining unit 70. In addition, the shape of the 
gangable unit 10 is preferably complementary to the shape of the adjoining unit 70 such 
that when the mounting bosses 42 extend inwardly on both the electrical unit 70 and the 
30 gangable unit 10, the exterior wall structure at the front face 20, 78 of the adjoined 

assemblies defines a continuous, rectangular outer periphery. This continuous, rectangular 
outer periphery allows the drywall or wall board installer to have a smooth outer edge 
around which the drywall or wall board may be cut. 
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Another advantageous feature of the gangable unit 10, shown in Fig. 8, is the 
provision of a larger radius curve for the corners 92 of the gangable electrical unit 10 on 
the attachment side wall in the vicinity of the clips 30. This larger radius curve provides a 
small gap 94 between the gangable electrical unit 10 and the wall 72 of the electrical outlet 
5 unit 70. As shown in Fig. 8, this gap is useful in providing clearance for the head 96 of the 
nail 44 that is used to attach the electrical outlet unit 70 to a stud. 

The gangable unit 10, as shown, is suitable for low voltage applications. Low 
voltage applications typically involve low voltage communication lines, such as cable and 
telephone. However, the term low voltage application is meant to encompass other types 
O 10 of low voltage electrical lines and components. While a back wall is not shown on the 
J! gangable unit 10, a back wall may be utilized with the bracket if desired for high voltage 

Si applications. 

m In a preferred embodiment, the gangable unit 10 is formed out of molded 

in thermoplastic resin. An example of such a material is PVC. The material out of which the 
: _ 15 gangable unit 10 is formed preferably allows for some degree of deformation or flex in 
U order to allow the clips on the gangable unit 10 to deform or flex against an adjoining unit, 
{a The unit 10 may be manufactured utilizing an injection molding process. Other processes 

O and materials may also be utilized in manufacturing the unit. 

While various features of the claimed invention are presented above, it should be 
20 understood that the features may be used singly or in any combination thereof. Therefore, 

the claimed invention is not to be limited to only the specific embodiments depicted 

herein. 

Further, it should be understood that variations and modifications may occur to 
those skilled in the art to which the claimed invention pertains. The embodiments 

25 described herein are exemplary of the claimed invention. The disclosure may enable those 
skilled in the art to make and use embodiments having alternative elements that likewise 
correspond to the elements of the invention recited in the claims. The intended scope of 
the invention may thus include other embodiments that do not differ or that insubstantially 
differ from the literal language of the claims. The scope of the present invention is 

30 accordingly defined as set forth in the appended claims. 
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